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1 

i fcfc J: OfBIWSRStS ?-k . Ktffcfc 

laf Btt'fr k ml ERff S 5 - k Sr#tf 

«. 

[M*B4 ] Twt2S»m(4gt*£* L , 
[OOOl] 

[S&0J3^«^&S»#»] *«Wl±s 3teflWJ$SKfcWt 
[0002] 

•6. 

[0003] ffl«»»tlMi LT(4. 0 

2 3 iz^mmsimvkmm^mw ( hmd > . 

H2 3CJ4, HMD<7)3K^^±*^^«B&l2ISr* 
f . 1 0 1(4. ASf-r&ftS^KT^fc^-fSi^ 

#a-e*s. ±^*^si o ltzwu na^jytHAt 

0 2T-^§#x.3t3t* i '3^x>^-l^>'Xl 0 3lzX 0 

[0 0 04] 1 0 4ii. i^SE^&l 0 lj&><atf«E£S 
ffiS-lflltj&S^-SBJj^E^a'C**. 1 0 5(4, 
#g 1 0 4 36»fe<WE£S»UTIHIH«fc*i. 6 k fc 1 

7 S . 1 0 6 (4. ffiM#£)K£gft£ttiH- 

&wmmvfo&„ 1 o 1 amm 1 o 6 

[0005] £<9 J: -3 ^SS^ffijS^iafcfc^T . 
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lOOO^COtt^. ij7l"y^al/- h6 0HzTSt3S 
~ti>tMZlt. *¥*t*I<?5^Jl^S(46 0KHz^®i; 
V^iktSfS. 

[0006] cio k $ %&^m%ffircye*7&&i-&^ 

y 5 7-Srffl^!t^S^ST'(4^^cBitT'?) 9 . if 
[0007] *^JS«»rC#£j6£-$-S&JB5 

-5T^^ I. ffl*«fi»*J itfSfiffi*^* & . **« 
<f fg*(4 , j«^z>ll«£aHK k »^lg»Jf»Sc#" 
-Sets k #{=»<aih.&. 0 , ifigMB&RlHai 

S$rx*/1^-"C** &Jll!j£f#l> i k £ . 

20 »k^a»BiwaiS8ftOTe--Si:^s a o izm&iztix 

[0008] L^t^*^. wm?k<mumvm,mm 
\,zi-oxmtthb^om^.^Lx^t. meseftiz 

bm%mmmmtL, tittsmsmm&t&^z t 

*»fe«IB36*/h3 <«roTL*okV^3 RKW* * . - 
<V£ d ^&jti&mmt&mtti t . USP555744 
30 4 (WM 1 ) , »ffl¥7 -4 9 4 6 2#&« 

2) fci»^$*voia. 

[0009] «*m i etfcMftmfflz. ^mmkiztt 
[ooio] «s*W2 <swfc«ii!SWi» «a»»3E«<oa 

40 *4 i k j6*"C# « . J: o T s fSttiR S: WRt * J: o (CM 
[00 11] 

[f^tftfifeLJ^k-t&ilK!] t*»t***fc, ft^o 

m l < m m com^mmm^n h t\f£\ -> b^o mm&& -> 

[0012] tfz, ^m2<nmm^mm.(r> x o [zmm 
50 fflaaR^otoiswts***^, 8wws#<offl*aRfi' 



3 

mi z^t&imtffo *)3xhTv r tea s t ^ a ran* 5 
cwtsfcv^ ran* 4 * o . 

[0013] l&fflt* ±EBB&a£*»T* 
**^S3fcflll*fiK«tiliK-f-SitfrBWfc-rS. * 

4*«|6l»«*ffiflWS - 1 * B» t -r S . 

[00 14] 

(=. m^n (=iH«<^Hji±. arte*:, i^f^-gut 

IJ3HR*f 5 9-4: *-*OS»*<0H««i»S:*Wffll , tS 
[0015] JJEfllKfcis^'Ctt, Mffli^StJ: DtSift 

[0016] »*3B2fc3B«<?DSffiBtt. If $11 1 fcffiK 

[ooi7] imnmmzMmt&fflft<?>%z*mt-? 

[0018] M^3fcEttO»HJ!tt, 3»*B1 fcia» 

[0019] l£te<?)iaj£a*£'ftf 3 i: , if fci^ffiPtt* 
4. 

[0020] mem* izmBtnsmt. w^i i fciatt 
[0021] tiimtxn&sjmftti 

[00 2 2] 
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M9BJBtHH*«HUTSK8 > rft. *-*\ micomtm 
mco^tm^Mco±»m^mxh & m i lt . £ 

[0 0 2 3] 01<?»te«Hd»i»i. **0l|6l'fSKSt5 
5-3. ^5?-3£lllK^S««M*Ofcfci!Hf 
fa2„ fat0iS'fc«2fc|MllKlEi!j^^xl>»#©8. m 
&l*>&filJ£3iiTV>4. »¥S8I±, ££co:M/k 

10 OEt!)tt6. iJy^KiS. 

[0 024] JjtStS5-3«, fc£9fffc2<9— SgteEl 
#Sft-COS. fc&9tffc2«0fBSlf±, 

ftx v ^ . iwi#©8 i±, ja t o ma 2 comimimzh 
fommcomm^^ita^zmm^tLX^. 

xtt*mt%:z>m-{3i±.<7)imizmmztix^&. >j 

20 kfc*W*AK57corac{iS-tl.J:afc«^^ixT^ 
ft., ffiS*iUy^4^m«$ftTV^ 
»«6^7mBI57iMc7)Wi£c7)ffiffi^^oJ: d l,za 

[0026] mrnst %-?ti££<?>mwffl6&* 

30 4. Z<7)jjl,±. V >l> r 4$;-ftLXiaLt>0tft3 i 2l / zmWi 
fiWjjbLXfclbtLZ. rij )V5\,zm^WM.cr>1i\p\ 

7 immz^^tt mm z&mfflmixnm 

^fiiWSaRTRR^-ftikfe:**. ift.Ci 

40 fc'3*'C?«ltllM6+'ll*i:^4BII0^ilSr'r*. 

[0028] H2~m 1 8<7)Slffim^*lllftI^«»S 

±.mcowLWbmtxh&. mi<v%,mm%m 

kit. iatOWiakS^JBtt. tot >9««akK£<0« 
8iSStI^fiSBgK^coat>, 4 fc CO*** <9 . i 0 1 

(c j: mmtcr>tzmzmm±.x'^m-h^^m 

50 I^S^Srl-B&t-.g.tcO^^-S. 



5 

[0029] ±m?>£ a ftiiftitBfc&vvt jj. m 
wmizwm&vm^MM®. t raws*)! eauattftm 

(4. «ti)«OliI*«»^SiJ»-ri>ll*®«jicSiJtt#l5 
[0030] @#«j$t$TO^&(4. ffl£i£$atflW& 

[00311*1 -mecommm^mmmmmm^ 

8H4. tetOlfiatOJBWWrHfiafiSSWtS-arSikfc 
ifta**s^v^at\ fc£to5@R#/h§ < & 

•r^s if iaaa*««v^strgHt*36«/jN$ < 

[0032] <micr>mmmm>m2i,z^ mu-^btz 
%Mfimmcv&&mmm$:^i-» tot9(ffe2fcL mm 

a-u «j*€Hc*»*»*fatoje*t*BB, hum. m 
- 3 uflsia fc"$iv ^TSsRttt i * m-%mmm<7)i&T 

4. 

[0033] 9 {4 . to 1 0 UT to 2 £fi#H- 4 SSSKt* 
"J. 9M££#l/tv>*. tRfir»9J±. -SIS lfcB 
«3*U ffi«T*t9l;rfr2*#£ELTfat9tffe2S: 
fia*LT^*. ffi. «!*»9 3W£EL"Cv^tot»)arto 

2«0ffi^d*>MSfS7-3ffflST'$)4f5;Ml to 
1 0 (4"to 2 w£Jf ftB & & . to 1 0 ii'to 2 «?5SetWWr 
f£toft(4 . S3*ffi« H3&»tRftf59-3 fflISS "Ccofi 
S a 1 =Sr£ o 1 0 <4 S — Sg**X& 1 (c, flfiSg^fa t 9 ff 
to 2 {CEBITS ftt v ^ J£m^^ & . 
[0034] *SIM^®»liI^»MP¥S(i. «"to 
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*a*^$#S£fcte±9E#f»Oi«lffcfr3. M 

mm*. amm^-i o^t^^m^mmLxsmm 

=f\ oo0®*Wfoofi§*iWft-*. Eft*? l o 

^Sa^bai:, ^ft.C^£;ftXV^tot9i4'to2 
(4 to fc 0 «f 'MWrft t£f$tt t , SWffiM 1 1 tfSftrf S 
i i: J: 0 (f toft a WXfctl, . 
[0035] *»l^coI|ffigil«Sc£*i <-f 

te, ffim*^ i otaijirrftmBESTffrjEWs^i o 

SrS < -f & . EH? 1 0 com jWB < fc* fc , 
10 tot0«fto2{iass«c§l*^. (fto^a^*M<^r 
B*SfWHi*#<$rl.. 

»rt-*«EEt±tfr£E«i^io<ofts**<-rs. be 

«*?lO<*>ft3i6*ft<$r.&fc. totO(4*to2*W^ 

fttt/hS < * & . !9£»J»*c*J V »T . JE«B : F 1 0 ^Ep 
anf 4«BE*>«£rfSW LT@«SIMRO«[* MUTT* . 
[0036]^, ±E*il0B»fc:J3Vvc, EH±T14« 
B**8WRWJ»*SJ4S»5 9-20»H* 

[0037] <lfl20«Sm«g> 03(i. *»4»©0 
B(4s micoHWMfcJtKLt. tot0{fto2OiS'to 

[0038] *WfimitfcV-)T i4. n i comm&Bv 
JEEtt*-?! OfcfUT, ^-^-14i. ^-^-14 
30 coHItettl 3fc„ ^-v-'l 5*stg{-ttftTV^» 0 itL^t 
J: "3s tfto^aS-MSJf-rS. 4WHHsttl 3 

i4*dl?r«aLTt3 l 9. tot l 9H'to2i:«4JgS^vie 
*«9*&*Wt*. Ultettl 3<7)totDifto2iJS«- 

TV^. 5(1 -Wtot l 9(4'to2fcia*§tl. 

flfiSStTEBlcttl 3<0*^t«^r«. 
[0039] ±iBfg)£fct3VvCd 1 4^HHs 

tcj; OHItettl 3**BHSL, i*l(c«^f 5(4 
mistill 3O0K4''iMftfi"|nI (Hffl^Wlftl) 
40 5*^PIH-6fc. ^^1 5(Cia«$tLT^ 

§ to 1 0 B'to 2 t ^» L , ffllM 9 ^RfiS 1 1 #SE 

■BRSIW^Stt, i<OJ:acLTtfia*aS3WliS-fr6 

i 4: c j: *j . * i commmmt mmiz. ut^^mco 
m^mrnammLx. tet<oi$i2 2tfim-f&i:oi,z 

[0040] <m 3 imR) H4 (4, ^mtmmco 

SltifHHTft*. *3t«t*]^(4. tot"9iftol6, 
50 35£12. lEiS#S8. RW5 9-33&»<!,««3^"r^ 
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ms&m8com&* imiz-o^xi±, mi<^mmm 

[0041] m5fr?>bfr&£olZ. fatOlffal 6 

7{±»iahR9»KBm > **. fcffa*il«*fifl 714. fa 
t 9 Iffa 1 6 wrtfBffiiHfc:** UT JR4 § Rftlfcoaw 
17at, SS*Tl 7aJ;D*ffl<. £&1 2 

[0042m /at 9trfa 1 6osdMiattaw 1 7 

a^'fatOiffal 6t^lPlH-4»*C0Rlt59-3«IIB 10 
•C*4fi9ll 8 1 *S . fa 1 1? fa 1 6 0§£»&iffa 

[0043] Xk&gmffit 1 7 54, HH*¥*I*I(^ 
IH* SltCi^ mil 7 aWfatOlffal 6<DI*]g|5 
fcfcJt*«f»fflt*SEfl:S-ii-*. Iffa«i»ttl 

Sffl^S. S^BtfSttfrf* i: . 333MaB18*«35fl: 
L, SgBiftteorfagbfcSSftrtS. tffa^b SSWbS'ti: 
4 £ £ J: "5 s fa 1 0 If fa 1 6 oHHMgfW&^S-tf- 20 

■5 ismismm.*Mtt tx . fa 1 9 if fa 1 6 *9«B-r 4 

JSW-S J: -3 «f faJIb SMflrtSWaHW**-*-* . 

[0044] <m4<vmnmm> a 6 1 s *ggtf8jBo 
*flii««sii?Dait»fn0Srsrf. *mHsfma%M\m 

■14. ff 3 fcJHRl/C. tffa£|||flfflitttfR 

^Sit'tt'c^^ffi^iiijti^^ii^v^T-, m3cr>mm 30 
[0045] #mimm<<zi3\^xi±. m3(ommmco 

iffa^HSgPff 1 7 icfti. T . fa 1 9 If fa 1 6 o^jHIc 

** t t JR* s na^wsptf 1 9 a t , iaspffisKsw* 

1 9 a J: ")«<— 1 2tffl*S*VTV^nfttt 
OSWfl 9bfr&&Stffa£»»aBWl 9£*-fS<, if 
faJtPKSBW 1 9 (4 , iSglc «t-?"C HBSrt^fa^Mi 

-timtcmRstix^h . i&mmt-? %> bh t o» 
fa 1 6 i*iasT"o»Mf2B#'^b-r!. . SHwaat&ww- 40 
* fc , # 3 commmmm^ N $#ts* 1 s agtfc t . 

fa 1 0 if fa 1 60lSftfi%:if fajlb 4>^ffr$-& . 
[0046] @W£M^ff#gtfcL IMlilfl 1 

mth <fc 0 teMWifr 3 . ft . lffa*M»g|S« 1 9 14, 

#*KJ:9i#ffiBl8j6^lr*-4£i:fc:£S. icoi 

o ^mmza \ \x if v jdEmam^Eran-r & «be* M»t 
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-^fc^V">T#JfflI* S: 3rS^.S.^fclfC:n*-e«50||l6» 

[0047] <n 5 comtmm> H7 c 

3ftift£gB<?)fa t Wffa 1 6 1 2i0i»S»^# 
14. m3WHW^tJtKLr. fat"5tffal 6^lffa 

nx\ w.3<nmnwMbm%&nft<r>?mmth, 
[0048] ^mmBM\,zi5^x\i. m3(omm.mm(o 

Iffa&OTtBSBttl HzftLX. fa 1 9 Iffa 1 60^Mfc 
-fm LT JR* 4 iffflR»«c7)SBW 2 0 a fc , m 
2 0 a J; >om< . 1 2(cH« ; S^r^S#* 

C0g|5#2 0 bj!)^^l»iffa*i5SiIg|i«2 OSr^-f S. SP 
#2 0 aO«f«t"lj«J: ORIf 5 9-3fflkO»iHi, R« 

[0049] g|5#2 0 a(4, BfEOlfifiarrtKOlB^** 

W^aWMs^WW*. M^if, H7 (a) «D*0Bb&>6 
ia^-ft* s S>l> k v 07 ( b ) CO j; 3 ( = , 0 
MU SW1 8aHl 8bte3tffctS. S3* 

{iS^bTS fc . HHT14«-B& Lst**. m3.m4co 

nmiammwmmm&t, Kfa«swsffl#2o<osw2 

0 a««aK-&«i»t4«H»»s^Ls swaufiiim^ 

*«1-&J:dt:fW»*ffd. ft. ^tiii!lcJ;4HM5 7 

tx'<nmmm.bnnx%h > 

[0050] <m 6 <7)3?t&fMi> as 6 comtm 

<7)m>mB<?)kftbtt.mix, fatoiffa. s^. iffa 
9:iMWi-&Kfocomtfnffif&i,zm^mz> mrv. % 
cmntmsmi/zm vxim^ fa 1 0 if fa 

21„£&22,K#f$7-3. 'J > ^4 , If fa*i®S5 
gl5W2 3<7)^2:ia?Kt. ^flfi^SWi-lfH 1 Sr#SSt-S 

[ 0 0 5 1 ] fa t *) if fa 2 1 iift^glttt^&S . fa 
t9lffa2 1(4 S -HSfcR»S5-3*©»L. ffiSSr 
*^2 2t@«§tlTV^I>. fat0lffa2 1OS 
^2 2««i EKttfrWfcOiUt* 4*40*2 1 a** 

mi&ztix^i. ifteMmm3tt2 3?>mmtcm&zm 

1 ote*^-. «fa*iwraiW2 3 pme>mt2 3 b 

l: 4 *«^«§l5tf T'J) 4 £ 2 3 a ^SltlCK "? tflt 

[0052] H9*»/S>:bj6»4 J: ? fc. (ffa^ili|fiff«l5ff 2 
3<?)4*Oj?.2 3 ai4. ££2 2 SSML^ft^f^fa 
iffa 2 K08I2 l atKASii, HESiirflfcJH» 
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ttT&l&ZilX^&O?. fat>?(4*fa2 lCrfcl^Tii. 

im-M:mm^M2 3^2 3 air&xztix^&^wz 

[0053] ±lEOJ: a fc, iffogPIStiSI5W2 3(4*¥ 
■fizkiz**). £S»WSr«'fa£ c t swrt * - b wc 

m*mm t , jg»sw*HERt * a a tiarfaitsiirawt 2 

[0054] <gg 7 e£dB&JB> H 1 U4. 
c?)?t«^ggco±#;«BS<;llt & * . #$<ofa t *) (4*fa 2 
5 {4-«fcRW 5 5-3 *«H*S tl, «(4»& 2 9 te 

M&2 9bV omcvte t U tffa 2 5 ft 
it kftfca ^ ^3 0h. 0JPSP2 8 ££tf fcffaSBJgfltlS 

mt o £ * . or temmm^m* , ? ■< )v 3 0 (cum 
LxwrnsMJi t s * , i 9 fa t *) tffa 
2 1 ff-nmztLh z 0 . <r 0=? -y ;i^3 0 ta'tm 
Wiwm-ti ifctc±o.fatotrfa25 eoiia&iww 

[0055] 2 6 (4, RltfS 7- 3 ^TWfcKit 

(4. fg^»2 7fcJ:»)»'J«»2 8'sSfe*LS. 8titJ«2 

6(4, «£trK»5 9-3*»feoRi***iftta-r*9>f 

[00 56] <SS8^Hi®»®> HI 2(4. *£H0Bffi 

T*fc»ttfe<ifc 3^3 1 k«ij»ai2 8t&*tfBrfa 

iB*PI«fmi:D$S&. HffaiBaWffi#Ktt, a 4^3 

W55-3tM!tf-*. fat9(4"fa2 5(;:(4, Rftf5 5 
-3£tfLTg&#*fE*>&. W'fafaSPS5¥-S(4. =M;k 

3 1 tem-tmmzmwth z 1 1 i s , fa t o tffa 2 5 

[0057] *)EfIftiggfc:fc^Ti4, ^fctjgPi LTfa 

1 0 «f fa 2 5 ifc-^-^e -fe >-+;- 3 3 ^ies§ tlT V \ £ „ 

-if-* -b 3 3 (4fa U- 0 «'fa 2 5 OiBJKSr&aST & . 

wmmifi&m 3 2 lt«wsp2 8 «*£>ft s . 

cOfa t "9 (4"fa 2 5 cO&ffiT 0 t , JfcfcBtSftcoiaKT 1 £ 
JrbKLT. Tl^T0J;i9ffi^^(4. 3-i^3 1tl 
ffiiU Lfa 1 0 if fa 2 5 0?affiSr±(f T TlSTOiC- 
Tl*iT0^-^St, »^!4£;tlttJi 
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[0058] <m9v)mmm> m 1 3(4. a^Hgent 
mmtmmcom^x\ fa t o « fa 2 5 ±K»»tfe<tfcif 

— =e-fey9-3 3*^5rl>. 

[0059] ^-t-feJ^-3 3fc i*|«HIS««4. WW 

10 a >v 3 0 fcgmeit* itwts . 

[0060] <»i ownjgmo hi 4(4, $mm} 

iftnarwawai* »7<ossiBS(B<wiyii*®iB*»A>Hffa 

iaBEMW#atfHv^jtigl36«, ?l^3 4F ( =ltcroS§fi--C 
v^Sflltt^**. *Hffi»FJfc*3V^T(4, (ffafiSPSiS 
UTftbOK, M£IB4 0 t^SPgS4 1 Srlfi 
*3 4<»)jWiPfc*1-*. tffaJHBSHMS*B»i^ 

[ 0 0 6 1 ] ff ffe 3 4 (C(4. KM 5 5- 3 fcWfle^A 
20 Irt-iiat. *A»ffi3 5*«S*t^#i?V>4. 4*:. 

If{*:3 4^-^c0lijffi(c:(4. iMMXiH^.3 6 t^aAtB 
J^3 7**iSttfeilTt5 0 . Itfr3 4(0^3 6 , 3 1 <7$\ 
(il(=(4. ^°-ydf V3 8.39 Sr^l,-C^^aii^B 

4 o fcfcsaat4 1 wt^iiTv^ . mmm.A 

0(4, ySMAtB^3 6 £:frLTffitt3 4rtfci&JH£i£aj 
"t&o JflMfciO, ?f*3 4l*l<7)aj^(4±A i D. (4'fa^ 
«fc±#S. ^»^M4 1(4, ^MAaJ5t3 7Sr^-LT 
ff#:3 4f*I(C^S^3iaif *. ttmzj:*). ?S*3 4|*I 

oviaK(4T* il 9. (ffajaKtr^*. i^, mmx-izhfr 

30 O-^-tV^^t. «?^38. 3 9. ^M4 0. 4 1 

[0062] tuiuasji, miiyscommmai-t 

h . SKfiMWC^ ^ k & (4 . SU«SI5(4fa t *) (4 
fa 2 5JlHc0S«SriD«^a4 0 £fc«M$lgg4 1 ^ 
fflV^TSSffcS-*, fatO(ffa2 5co^^fiii)^* { « 

[0063] <m icr>mmm> 01 5(4, 

7 commmmcomM^m^m^sm^B.vh^^ 

40 >f ;P 3 0 <Oft;b 0 (c . tmmmi 3 k ^ffl^S4 2 tf£ 
^2 9tc:ffi , 9#(t^ixTV^W)ST;5-S. 0 jDfl^«4 3 
(4. a^2 9t»Sr-^i.^^i:(cJ;0^2 9^S«Sr 
^Sfl^4 2(4. 3&&2 94»fcS)6**3£i:fc: 
i; 0 ^ 2 9 co^jK^ Tff* . aWKW0B)Bb?3 tf faiftBBW 
W^mZ. iOl'3fc«fi2 9<oaa*Sft:5-*SC:i: 
fcJ: OIBBR«t:«faittK**!I«^* . 
[0064] fln!&§§g4 3 i:^il^*4 2(4, ^ix^ 

^H-xa&^a^Sr*. jm^S4 3ti3v> , r{4, 

2 9 fctETt $K4 3 b **ggsft«fc J: 3 , sfc^S 
50 29tfci,fc^ffi4 3b&J*tfM4 3a^iSf'ffii: : S: 



1 1 

& 2 9 1 1 i> izmm4 2 b &msM4 2 a^mmut 

[0065] 3 l/Zi. h k N PR«[4 3 aTth 

Wb1*&tfWRZtl. mLVt&&Pffl8K4 3 b£> 

t>m& 2 9 tjafestisi k t j: 2 93&«§ix 

* . ifrSB&it4 2 J: * k , tt&K4 2 b 29fr 
bm&ifi&Ztl* Zitfz£*)£&2 9&ft&IZtlZ. A 

f?fcK4 2 bT*IRL^f*{i. 2&$tfR4 2 a£tf-L,T*h 
»teftiHS*U>. MM* 2 8(3, «ffigl5fcj;l»R#fS9 

f5^«i^kMiW£$iJ#iri> . 

[ o o 6 6 ] kt, mftmmmmz lx , nm& 
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PROBLEM TO BE SOLVED: To obtain an optical deflector having 
a resonance mirror 

which is large in scanning speed and scanning amplitude and 
is stable in 

performance by controlling a natural oscillation frequency 
so as to coincide 

with the driving frequency by a driving means and then 
obtaining a resonance 
state . 

SOLUTION: The regulation of the natural oscillation 
frequency is executed by 

changing a spring length (a) . More specifically, the 
length in the horizontal 



direction of a piezoelectric element 10 is adjusted by 
controlling the voltage 

to be applied on the piezoelectric element 10. When the 
length of the 

piezoelectric element 10 changes, a torsion spring 2 
adhered thereto moves in 

the axial direction of the torsion center and a supporting 
position 11 changes, 

by which the spring length (a) is changed. The increasing 
of the natural 

oscillation frequency of a vibration system is executed by 
lowering the voltage 

to be impressed on the piezoelectric element 10 and 
shortening the length of 

the piezoelectric element 10. When the length of the 
piezoelectric element 10 

is shortened, the torsion spring 2 is attracted leftward 
and the spring length 

(a) is shortened. The natural oscillation frequency, 
therefore, increases. On 

the other hand, the lowering of the natural oscillation 
frequency of the 

vibration system is executed by raising the voltage to be 
impressed on the 

piezoelectric element 10 and increasing the length of the 
piezoelectric element 
10 . 
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